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(54)Title: GEL PREPARATIONS CONTAINING POLYSTYRENESULFONATE 



(57) Abstract 

Gel preparations containing polystyrenesulfonate for treating hyperpotassemia, the viscosity of which before gelation has been 
regulated depending on the particle size distribution of the polystyrenesulfonate. The gel preparations may further contain as a moisture 
content-controlling agent at least one substance selected from among glycerol, propylene glycol, polyethylene glycols, saccharides and sugar 
alcohols. Because of containing polystyrenesulfonate homogeneously dispersed therein, these gel preparations are not accompanied by 
unpleasantness in the oral cavity caused by the active ingredient at the administration or intake and, therefore, expected to stably express the 
drug effects under improved compliance. Owing to the little variation in the content of the active ingredient from preparation to preparation, 
these preparations meet the standards as drugs. Moreover, the low moisture contents thereof make them applicable to patients under severe 
restrictions on water intake, for example, those with renal insufficiency without giving any mental burden on them relating to water intake. 
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bj m * 

izim^ft-vti y tfA-r * y * a^^k^ * 

»>f*>Xlfe»iEfe3& < -JRW^tf^ns iiS^A 1 BS/cO 15 - 30g O^'JXf 
U>x;u*>&&£ 2 - 3 HHc#tt> 1 0ftO<7jc 30 - 50ml KSSiS^ftig 
□S4$nxi^o UfrUj:*^ #yxf-i/>^;u*>»a[ii*icj&^»ij , <j:. 
l^fcT&'K Hlfflat>^^fcii>rtJ!|-r^BKPlSrtT©^ttlB*<5S<, Ef55© 

y xf- u >x;i^* >BS^li3 >y 7©fifcfcfcfc 
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jfeTftt I ttu:«©£**RJB«C£j^»T*Sfc»K\ *©MKE&LT 

*B-3Tt^C(t*<a^-$nT^« [ ri>«t«f*j vol. 29, no. 2. p.514 
(1992), mmtmMj vol. 31. ho. 11. p.1911 a994) rgsg©nj vol 

31. No. 3, p. 190 (1991)] 0 
Tfex T§B©«fc-5£f*JBa<**. 

l±i*>©J:ottir7V*!e*<**K IffllBCfe^T**. C©1f 57*®!* 

n&i>3K»nE!)Sieu 50% yL±<D#i)x?-u>xj\/*>mmtt'*) 
-mm<D9mmz&&mmztmLx Lto ©t\ ©TM#Kfc tt 

©WSJK^S*<KffilCiSM3nT^5*53&<*«o UfrUKrt^ ^>JX 

1 0 fci&KHH* ©Hf «J -jRJPJ4»©# 'iXf 1/ >x;u* >&£#*r*£~£ 
tr-rsciiifflilT'**)^ fl£oT^»ii©fiR^**<-3eUT^S-lf y-« 
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C «»rtT©# U xf- 1/ >x;U* >«*<D*-iMWt 

(c) U Xf- 1/ >X;U* yKttM-tf y -SHRJ* ©7jc#4ti 100ml/<f@ 

BLtT*»K i^T 1 B 3 0IRffl7iS»IRUfc«^©*««IR*l± 300 

■i/B zi±tKz>c aufA#©*s-K«i»»^©ft»*e 

*T 1 B ^ *) © ##SEIfc*&< 400 - 700ml KSHRSftTfc 

ft**6flDRU»*7lca- («c»**#tr) ©M£ 1 B£fc9a£*©¥fl-ETF 

• 7-<7 (QOL) ] iWi»t/:bt;ii:y,£»)Wi 
I*. 

E^$nT^S#Uxf-l/>x;U*>SWS©tttt^Jwl5l;T»ISEStiT^5C 
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#3feB8 k £ £ # y x f - 1/ > x >8&£^y i vc (i^ y ;Mkfij 

©aiS 50X tcfclt^^ffitUT^'JX^l/>x;l/^>m^®tft^m* { 5 - 25 
fin ©«£•£{* 50cP JkUtC. 5 - 50/*i ©*£Cli lOOcP H±{r, 5 - 75 
An ©*&£« 300cP JBLtK^ X 5 - 100 ©%&KUi lOOOcP 

*fBWfc ct y ;i/^«#j©a«»cfl!ffl £ft a # u xf- i/ > x;u* >mmit, m 
^afirtK^aacttsi-r^o^wjt-rs^totw bum jkt©?*^©^* 

i)< 0.1X JKTlw«W$tlTt^*<. 100 - 200 /^m ©JtKI&fc^tt^fc©*^^ 
#© 20% JK±**l/O** 0 
♦aMlCfelt^^UXf-l/^X^^WttOtt^attN 5 - lOOiurn TfcSC 

5 - 75#m 5 - 50^0 Tfc£ C £ L < . 5 - 
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5 

W ic it £ y ;M*«*J *«R-r & © y ->WWW W UT . fcSOfc KS£g 

15c *5&«JCfcl>Tx y;l/*t»#J»CKl/Ki£©«fc9K, iWCotNTT 
!ST©a^36<aa6Tffllt7!rM^t6'Sfc«>"C*»)» xM:#Wf~liq a D& 50"€ Kfc 

UT*f -5 c tWVZZo c ©*£K#*MW£ U"Ctt«»l©iWffitttt < . 
^;u^i//-^;Hr;UD-xt|©-fe^D-x©7jc^i±^i|i^ 3^ 

#yx^u>x;i/*>»*g^Wy^«ti!!#J©ill»NFC^ «Blif©8«©tt«H 

jtg© ^ mfiMfr* mm + k &i >r ics^r $ tio^t to p b a c *> v 
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+->d-x n T/i>h-x> it^ nm, x+x h y uittim* 7jc 

*->U h-7K "77U-f b~7K ilTC^^TK^^J^-r^Ci^T^s Ctltott 
7jc^fWS^^0^y X^P>X7U*>i?^Wy7U^M^J©^ 15 - 60% K 

So 

mi&frT'hz $ u x?- ^X7i/^ y®m®%GAzmmz&m-rz>&mm<& %<> 
t# y xf- 1/ > X7U* t^i ic, s-gSsKfiff/S*© y x f- u 
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fi 50X: tC*>^S!ffiS^^UXf-U>X;U*>^t££DTO«[i L S^ 25 (in (&g 
: 20 - 35 /*m) ©*£Ktt 50cP &_h, 50 #m (ttJK^« 

: 40 - -60 M") ©*&£Kli lOOcP 75*/ n (ttffi^HS : 70 

- 80#m) ©*§£lCli 300cP JBLt> TOtt^&tf lOO^m (ttlS^d: 90 - 
l20//m) ©*§£tri± lOOOtf &±*B$KllliEUT£&SK5mi-fttf, tfUX 
fl/>x;i'*>il6ttfi<tt»tf (&ie©&SS0l 1 S»JS*^atc 

;u«»#J*P»1-S»^tr(ix ^Wfcfif©tt£* 100cP JBUiKiMrf*::^* 

0rS©«*J*<*§ £ n S d £ K tt £ o 

fts SEiE©ttffi 50cP liTPgfTli/K, 01*. If 5 - 10// m ©*4W;M£££ 
&Ti^&£trtigKl£i%«c£'K X09* 20 - 35 jui ©^ 
ir^iO^cStt^ (0>Rtf 100 # ■) &fi£U y;Ht«f©tt«* 50cP efiirH 
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# U xf- >x;u* yi^^©M^l6j^<!:©B§#^il^fe^^^r7 
7tfe *) x £ 2 BttfctStf^©* U xf - 1/ >x;U* >li^7->ttW+i:^ 
#Sc£-£#3. tt^a«t^Wklu©*tt©ttJS<!:©B8«*^-r^7 7-r*S, 

mm i c#u xf-u>x^*>»©ifcfEi^u«»»J c f i 'c©^ii[tt) 

TOtt-fg 24. 0Kffi##IS : 20 - 35^m)> 

Wtfc^S 46.0//m (ffil&ffl : 40 - 60#m\ 

TOtt^S 73. 4 mmfrfiffi : 70 - 80 Am) XJ* 

103 ju m m&frttffi : 90 - 120 ft m). 



lg 

»«* 42ml 
fcV^y 20ml 
D-y;nfh-;u 38g 

#;M^>yf-JM?^D-X-Na (CMC.-Na) 9M 



tt3WtUT/7W+->yf-^H?^a-X^-hU«>A (CMC-Na) D-V 
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Liz* in&©wfc#*#*w*«=iinift«WLfc. ibtit'/^7X7^i/ 

(G4) KiDaUSU 7«fW-l(Da9fll (#'Jx^l/>x;!/*>g|i&) 
^ftm 100ml TftfrU T 5 ««ffi«*Ufclftlw#UXf-l/>X^* 

©E^4*IE-r S d £ K J: *) *t o /Co 

xf-b>x^*yBWS©SE^Fifii#«W: (V/I) (i>h£ v #'Jxf-u>x 
^>^^SS^J c l :, T^{C53-tSc$li:#^C<i:^Jfl«U/c ( , X> 0 a n zS 50^C Kfc 

*y^i^*ir^»c^s**ci*«rffi«*6^ bp^*#j#sk^ (i - V) 

KfctfiStf V Xf-UVX^i'iiOtfl* 90 - 11056 ©flfiBftirtt£ttJC* 
4)tSM$n, :ift£ 5 l£#UT&&# I - V <h££ftTl,vS©T, ^ 

^ftttJU-c^niiiS-tt^©* ] ) xf- 1/ >x;p* ig t 

t&zm-zhztK iox ©rF^s^B^-c 0.9 - i.ig ©ttfflrt©*fctt*ftifle 

WW 1 

^'jxf-i/>x;u*>i?*;u->'>A 5g 
(ttffi^Hj : 5 - 100 /zd) 

lg 

»«* 42ml 
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10 

j^7-r > 20ml 

D-y;ut"h-;u 38g 

*;l/**+->^f-;Hr;l/D-X-Na (CMC-Na) 0. 29g 

U 3ECi««i3W < bLT*;U*>'>/f-;Hr;UP-X^hy'>A (CMC-Na) £#ffc 

Kftfli Lfc&K^ u xf- u >x;u* >i*;i/->^A« US— Kfi£UT*8 

« N 50T: irfctf*jgjft©ttKii 1013cP uiilfiSftfc (cattflSMEtttfu x 

«TO#»a«l Kfcl *> ilTfe^ ) 0 
2 



#'JXf l/VX^^^v/^A 5g 

(tfcflWMfr : 5 - 75 //m) 

*X lg 

«f«* 42ml 

3*9* > 20ml 

D-v;l/b*h-;l/ 38g 

*7 •> ^ ^;H? D - X -Na (CMC-Na) 0. 15g 

ft , so'c Kfctt *$&«©«««: 302cp K'ssEStifc. 

mmm 3 

;j?iJXf U>XM>Vi*^A 5g 
(ttfi^ : 5 - 50^m) 



WO 99/20285 

11 



PCT/JP97/03740 



mx ig 

42ml 
20ml 

D-7;Ut*h-;U 38g 
#;l/***Wf-;M?;UD-X-Na (CHC-Na) 0. 04g 

#8JW*»fco »U 50*C lc*>lj-S*tt©ttKtt lllcP KWfiSttfco- 
4 



(ttflC^* : 5 - 25 Mm) 

mx lg 

»Si7jc 42ml 
> 20ml 
D-V;Utf h-;l/ 38g 

tmmz'&tio ft, 5o^c Ktsvzmfootimt 54cp (risg$n/c„ 

MM 5 

^>Jxfl/>x;^>tA;l/y^A 5g 
: 5 - 50 jam) 

MX 0. 5g 

21ml 

#7-T > 10ml 

D-y;i/tfh-;U 19g 

0.0125g 
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m&'&tzo ®, sot; KtsifzmmoteBLte ioscp jcn«sn^« 



wm 6 

^'UfbVXM^^-^A 5g 
: 5 - 50/£B) 

5 0- 25g 

JffCUk lOnl 

foV^y ~ 5ml 

D-v;Ut"h-;b 9.5g 

4rU->*>#A 0.0063g 

tt«#j*^fco sot irfc#*ig«©8iffii± 335cp jcassnfco 

^ijxf l/>x;i/*>i^;i/^^A 5g 
(ttfiW : 5 - 500 m) 

15 %Ji lg 

30ml 

D-v;Hfh-;i/ 50g 

7°Pb°l/>^U 3-;u 20g 

20 *-9->?>1fl» 0. 16s 



-LE©!t ffl l^T# U x 1/ > x;i/* >® ii ;u •> AfW^f^»J^i 
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JSU 50*C »C*>lt**«©tt*W 4200cP !CH«$nfc. 



I'JXfl/^XW^^y^A 5g 
(tmftfi : 5 - 50 tfin) 

"?fii7K 20ml 

3-b-x^X M 

Z'jtuy 80g 

a o. 16s 



su*:, bp^ y^ffltUT©*^*»ibKiw3ta«i^tteifcK^y*u>* 
u jiflw-frute. »e»nfc*tt*atau ^-t-i^x^inLT 50^ t: 



ig«©ttKI± 1675cP KHSEStlfco 

mm 9 

*'jxtu>x;i/*>a^>">A 5g 

(tfM : 5 - 50 #m) 

5*^ 0. 5g 

WH* 15ml 

D-y;ut"h-;i/ 35g 

v^eva^-h'J^A 0.05g 
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14 

ttWW*#fc. 50XX:fc#.&»tt©«i£M: 1075cP \zm&Ztltz 0 
M&M 10 

tfUX^L/yx/l/* 9 A 5g 

(tSLK^ : 5 - 50 m) 

0. 35g 

»»* 20ml 

10ml 

»5fc37c^8*t& 20g 
V^^ygft^-hU^A 0. 05g 

ttyfyau o. 08g 

i*»»J£&fco f^. 50*C 500cP KiM8£ftfc. 
SSj60H 11 

#UXf-l/>X;l/*>»*;Uv">A 5g 

(tftff^if : 5 - 50 Mm) 

%H 0. 5g 

»R* 15ml 

jfc«7-f> 10ml 

fi«§ 25g 

*yy?yifi± 0.08g 

ttWN*#fc. ft> 50X: i;fclt5g«OW 1400cP KSHSStifco 
12 



10 



15 



20 
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: 5 - 50^m) 

MX 0.35g 
HM* 20ml 
fay -Y > 10ml 

®*m.5t%&m7m 20g 

y;H;>a-*-MtfA 0.05g 
A 0. 08g 

ttKJW^^fco ffi* 50"C !C4s^4*jtt<0*S«li 500cP (rH^Sn/c 0 

ggfli 13 (si&w 3 izm^-ri ^j^miommwt) 

lijxfL/yxw^/L-yOA 250g 
OtfcKfHfr : 5 - 50 am) 

50g 

*f§S[7j<. 2100ml 

> 1000ml 

D-V7l/t" K-^l/ 1900g 
ijjV^^y/^-JU-izjVa-X-^a ((CMC-Na) 2g 

U EKitteJSfl- i UT # ^ jK* » f - >Hr ;U p - X h 'J A £#gc $ 
Ht/c D-v;Ub"h-;u^jSUnUT«#fi^Ufco $£ttfc»tt*»i8U 50^ K 

£UT*3H*«K£Ufc. Etc. ya^7»ff»T»»U«*<b-£ft-r^a' 

«*m>TS8u:#au ^mm-cm^xmmomi^n^ so°c 
s»tt©ttKtt nocp 
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#'JXf l/>XW>i^^^A 5g 

m&frfi - S - 50 fin) 

40ml 

5 Hr*5f-> 4g 

*t©7lc 12ml 

D-y;ut"h-;i/ 40 g - 

flniM*& o. 5g 

10 **>*>#A 0.05g 

rr-xi* o.45g 



L^i:^t:^L, fc*jrete*iUTBf2©7y >tt«JW*&fc. ft. 50°C 
K*j#SJgjfc©ttfttt 155cP rcwfisnfc, 
CO 0 2 5] 
20 MM 15 (Hf U-tt»»J : 



(ffcK## : 5 - 50 fi n) 

t-> 0. 2g 

D-77X h 0. 17g 

«»-**^hU^A 0.045g 
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mt*)Wsvi» o.oisg 

D-y*t*h-^ 15g 

0.04g 

*x>SH-Mtf/» 0.015g 

W»* 35ml 

*l/>i?7l/-/<- 0.6g 

a o.08g 



Mzvtz 0 l«*i/>^7U-/<-, ?xy® N *x>8-*-h;»>a&i;4- 
■9-^^y^A*jBSJnUT»^u l^ntM^ 50°c (c^ipufc^ lyxf 

^®J^T^LTEfrMcDHf »J -tt§S&J£*#fco ft. 50*C Kfctf 
1050cP UtE^tlfco 



^'Jxfi/^x^vl*;^^ 5g 

: 5 - 50^m) 

?)\/zi-?y-f-y 0. 25g 

ijy^—t-y 0.35g 

?xy® 0. 16g 

D-v;l/t"h-;l/ 34. 8g 

^SStK 50ml 

*u>v%ft 8g 
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0.08g 

A*«jtaUT*^u #&nfc»«* sot: fcfcaiufcsu *i/>s>7i/-'<- x 

50^fc*?»t 120cP KSftsnfc. 



gftW 17 • -tf' J -tWi«l) 
>JSV xf-l/>x;u*>&#;u->*>A 5g 
: 5 - 50 tin) 

D-v;l/tf 25g 

?Jc«6 37g 
-tf^f-> 9g 

0.4g 

»»* 24ml 

/«ru*ft* o.o7g 

0. 02g 

*7-f h t°-^^7U 0.2g 
fcT-f- 1/5 2.0g 



SULfco ?MmbLX<b#7*y*mm* 23ml tr»UT 60^C 

— ^7i>S?«» 1ml d»U 6(TC CteLfco »K D-7 
;bt>-^&tf7Xt££»UT 115^C uttSSTftlfcU ^HULrt^E©* 
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•Hf'J-^S!iffJ*#/c 0 ftx 50^C Klfclt £ 510cP fcaSESftfc. 



gjgffil 18 (¥HiBttK*iJ) 

5 I'JXfl/VXW^^v/^A 5g 

: 5 - 50tfm) 

D-y;i/t>-;u 5g 

Hfi 5g 

iDI«» 2. 25g 

10 t^X M > 0. 75g 

*jt§5?7.K 45ml 



±3E©l&jff#*ffl i^T sj? y x f- 1/ > x;u* ;u •> •> A^W^Hfc«#J*n 
i»Ufc« BPS, TKfC D-7 7Ueh-7^v>*^ffi^»Uj!J0^UT^$-lt7 l c o & 

Kiinirot&Rtf-r+x h 'J >£8Sinu-a&#u »s>*ifc»**'50 , c k&*pl 
sot: jc*Jt*jStt©ttfiii 9oocp cas^tifc. 



ggffl 19 (/</<□ rttUffl) 

^UX^f l/>x;l/*>®*7 7l/>"}2> 5g 
(tt### : 5 - 50jtzm) 

35ml 

£?U-A 15g 

m log 

Hf5f-> 1.5g 

D-y;ut"h-;u 15g 
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ft®*. 4.5ml 

2JQX38I& 0. 33g 

ttyfytfL 0.033g 

yr-XJ* o.297g 



Sit BP*>. 4=?LRtf 1/3 S (5g) © D-7;Ufc-h-/UK/<^7iy 

isocp icii^nt 

I'jxfi/yxw^^y'JA 5g 
: 5- SOjtzm) 



20 





2g 




0.07g 




0. 03g 




0. 1 g 




0.02 g 




0. 28 g 




17. 5ml 
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iooocp izmmztitzo 
mm 2i 

^'Jx^i/>x;u^>®?^;Pi/^A 5g 

10 : 5 - 50 u n) 

D-y;Ut* 5g 

«^ 0. 14g 

■hy^f-i-y 0.07g 

-tf?^> 0.33g 

15 0. 16g 

(pH 6.3) 14.3ml 



«Ufco BPt>. «^&t>**7^-^>£ pH 6.3 ©*x>88ffi£fcj!jn&fca¥U 

25ooocp irassnfco 

MM 22 

^i)xf-i/>x;u*>®#;U">^A 5g 
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(.mtfrlfi : 5 - 50 /z id) 



O.llg 
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